SUMMARY Lymphocyte chromosomes were examined in 36 patients with Alzheimer's presenile dementia, 36 healthy, age and sex matched controls, and 36 sex matched, non-demented, elderly controls, approximately 20 years older than the Alzheimer patients. Increased chromosome aneuploidy was found in females with Alzheimer's disease but not in male subjects. Chromosome abnormalities observed in female patients were similar to those observed in elderly controls, though in this latter group there was an increase in the frequency of cells that had lost an X chromosome. In the female Alzheimer patients and the elderly controls, there was an increase in the frequency of autosomal aneuploid cells but no single chromosome was preferentially affected. Because the chromosome abnormalities found in Alzheimer's disease are similar in nature but not as extensive as those observed in senescence in the absence of dementia, it is argued that chromosome aneuploidy is more likely to be related to processes concerned with ageing rather than being specifically linked to the dementia of Alzheimer's disease.
Dementia is a major public health problem and affects about 5 % of people over 65 years of age and 20 % of those over 80 years.'2 The cause of the disease is unknown, but its incidence appears closely linked to the processes of ageing, since senile plaques, one of the characteristic neuropathological features of senile dementia, also occur in old age in the absence of dementia.3 Genetic factors may contribute to both ageing4 and to the pathogenesis of dementia.5 The Differences between the three matched samples were compared using Student's paired t test. The frequencies of abnormalities were expressed as percentages of total cells counted for each subject and 'normalised' using the angular (arc-sine) transformation.
Chromosome studies were performed on whole blood cultures using the method described by Galloway and Buckton.10 An attempt was made to analyse 25 to 50 cells from two different cultures which had been incubated for 48 hours 'early' and 72 hours 'late', but this was not always possible. The cells from the Alzheimer patients, the healthy controls, and the 'senescent' controls were all treated similarly, but were not necessarily scored by the same investigator. All cells were counted and scanned for any abnormality and if an abnormality was suspected or the cell was aneuploid, a full analysis was carried out. Any cell which could have been broken when being spread on the slide was not included in the study, but as this was not always obvious, some of the aneuploid cells could have been technical artefacts.
Results
Loss of the X chromosome in females and the Y chromosome in males and precocious splitting of the X chromosome (ace X) in both sexes is known to be a phenomenon associated with ageing and these categories of abnormality are presented separately in tables 1 and 2. 'Other chromosomal abnormality' refers to cells with an abnormal analysis and includes The six patients for whom the diagnosis of Alzheimer's disease was confirmed at necropsy were examined separately and did not differ from the remaining patients in terms of the chromosome findings described above.
Two patients were considered in particular detail. The first, a 42-year-old lady, was the only patient with familial Alzheimer's disease, the diagnosis being confirmed at necropsy. Even though she was 10 years younger than any of the other Alzheimer patients, she had extensive chromosome changes in the 50 cells analysed. There were four 45,X cells and four cells with an abnormality of one X chromosome, usually involving a rearrangement. The second patient was the only one of our subjects found to have a constitutional chromosome abnormality. The disease had become apparent at the age of 58, she was 65 years old when the blood sample was taken for chromosome studies, and she died the following year when unfortunately permission for necropsy was refused. At chromosome analysis she had two Cells which had lost one autosome constitute the major group in the column 'other non-modal cells' in tables 1 and 2. In Alzheimer's disease, autosomal loss was more extensive than in healthy matched controls, but not as great as that seen in nondemented senescent controls. 
